Time-dependant protective effects of mangenese(III) tetrakis (1-methyl-4-pyridyl) porphyrin on mitochondrial function following renal ischemia-reperfusion injury.
This study examined the time-dependent effects of a cell permeable SOD mimetic, MnTMPyP, on mitochondrial function in renal ischemia-reperfusion injury (IRI). Male SD rats were subject to either sham operation or bilateral renal ischemia for 45 min followed by reperfusion for 1, 4 or 24 h. A sub-set of animals was treated with either saline vehicle or 5 mg/Kg of MnTMPyP (i.p.). EPR measurements showed that at 1-h reperfusion MnTMPyP prevented a decrease in aconitase activity (p < 0.05) and attenuated the increase in the high spin heme at g = 6 and oxidation of 4Fe4S to 3Fe4S signal at g = 2.015 (p < 0.01). MnTMPyP was effective in preventing loss of mitochondrial complexes and prevented the loss of cytochrome c and Smac/Diablo from mitochondria early in reperfusion. Following 24 h of reperfusion MnTMPyP was effective in attenuating caspase-3 and blocking apoptosis (p < 0.05). In conclusion, MnTMPyP has biphasic effects in renal IRI, inhibiting mitochondrial dysfunction at the early phases of reperfusion and prevention of apoptosis following longer durations of reperfusion.